YK 614.843(075.32)

1L.B. Ilacuax, x.m.n.; T.P. L{apyk,
JIvsi6cokuti deparcasnuil yHigepcumem 6e3nexku HCummeoisibHoCmi

METOJAUKA BUBOPY OIITUMAJIBHOI'O MAPLIPYTY PYXY
HOXEKHOI'O ABTOMOBLJIA

Binomo, 1o omHi€r0 13 HAWBAXKIIMBIMIKX MPOOJIEM 3 MAPUHU TTOXKEKHOT OE3MeKH
€ 3MEHIICHHS TPUBAJIOCTI BUIBHOIO PO3BUTKY Mokexki. OMHUM 3 HaNpsAMKIB BUPILICHHS
i€l MpoOJeMH € ONTUMI3allisl MApPIIPYTy PyXy MOXKEKHO-PATYBaJIbHUX MiAPO3ALTIB 110
MICIA ITOKEXKI.

[IuTaHHSAM 3MEHIIEHHS TPUBAJIOCTI BUIBHOIO PO3BUTKY IOXKEXI (30Kpema,
HUISIXOM ONTHMI3allii TPUBAJIOCTI CIIAYBAaHHS IMOXKEKHO-PATYBAJIbHUX MIAPO3IUIIB 10
MICIIsI BUKIIMKY) 3aiiMasiacs HM3Ka BUYEHHMX. 30KpeMa, BapTo Big3HauuTH podoTtu [1-4].
Opnak, 3a3HadeHi poOOTHM Majo yBaru NPUIUIAIOTH BIUIUBY  OCOOJIMBOCTEH
yJIaIITyBaHHS BYJIMYHO-TOPOKHBOI Mepexi (BJM), i XapakTepuCTHK Ta IHIIHAX
YUHHUKIB HA TPUBAIICTh CIIAYBaHHS IOKEXKHHUKIB O MICHS BUKIMKY. Takox, mpu
pO3rJIsil MUTAHHS ONTHMI3aLll MapLIpyTIB CHIyBaHHS 3 TOYKM 30py OpraHizamii
JOPOXHBOTO PYXy BapTO B3ATH [0 yBaru mpaiii [5, 6].

Axmo posrsiHyTH Kapty BJIM  wmicra, mo sKiii TOXEXHUH aBTOMOO1Jb
pyXa€eTbCs 10 MiCIs BHUKJIMKY, TO MOXXHa BHOKPEMHUTH OCHOBHI 1 €JIEMEHTH —
nepexpects (TPaHCIIOPTHI BY3JIH) Ta BIIPI3KU JOPOTH (AYTH), IO iX 3’ €IHYIOTS.

Sk yxe WmUIIOCS, B yMOBaX CBhOTOACHHS, HEOOXIIHO 3AIMCHIOBATH IMOIIYK
HampsiMiB  ONTUMI3ALil MapIIPYTIB pPyXy MOXKEKHUX aBTOMOOLIIB 13 ypaxyBaHHSIM
napametpiB BJIM 17151 BupillleHHSI NepIIOYeproBoi 3ajayi — 3MEHIIEHHS TPUBAJIOCTI
CIIiTyBaHHS IO MiCISI BUKJIMKY 13 YpaxXyBaHHSM 3MEHIIICHHS] BUTPAT Ha CIiTyBaHHS JI0
MICIISl BUKIIHKY. B TakoMy BUMaaKy QyHKIlisSI METH MaTHME BHUTJIST
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ne C — BUTpaTu Ha CIiAyBaHHS NOXKEKHO-PATYBAIBHOIO MIIPO3LTY 0 MICLISI BUKIIUKY.
ABTOpOM y pobOTI [7] 3amporioHoBaHa 3aJ€XKHICTh U1l BUSHAYCHHS TPUBAJIOCTI

CIIIJYBAHHS MOKEXKHO-PATYBAJIBHOIO MIAPO3JAIIY A0 MICLsSl BUKIUKY 3 ypaXyBaHHSIM
ocobimBocCTel yiamrtyBanHs BJIM:
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7€ M — KUIBKICTb YT BYJMYHO-IOPOKHbOI MEPEXK1 Ha MapIIPYTi CIiAyBaHHS MOKEKHO-
PATYBAIBHOTO MiAPO31LTY; Ly — AOBKMHA i-0i n1yru; ne Voi — MBUAKICTH, IO BiANOBiIa€E

NPOIYCKHIN 31aTHOCTI IyTd BYJIMYHO-I0POKHBOI Mepexi; (i — cepenns qucTaHiis Mix

aBTOMOOULTSIMHU B moOTOIl; Li — cepemust moBkuHa aBTOMOOGIS B moToI; Bi — cepemns
BEIMYMHA BIACTaHI MIX aBTOMOOINSMH IPHU 3aTOPi; N — KUIBKICTh HEPETYIbOBAHUX
HEepeXpecTb Ha MapIIPyTi CIIAyBaHHSA; T,,,; — BHUTPAaTH Yacy Ha HpOi3JL I-TO



HEPEryJIbOBAHOI'0 MEpPeXpecTs, BU3HAYAEThCS 3a MeToaukor [5]; K — KkinbkicTb
PEryJbOBaHUX MEPEXPEeCcTb HA MAPLIPYTI CIiyBaHHS; T, ,; — BATPATH Yacy Ha mpois[ i-
IO PEryjibOBaHOrO MEPEXPECTs, BU3HAYAETHCS 3a Meromukamu [1, 5]; z — KiJgbKiCTh
PO3B’A30K y PI3HUX PIBHAX HA MAPLIPYTI CIIYBAHHS; Ty ; — BATPATU YACy HA MPOi3] i-
0 pO3B’S3KU B Pi3HUX PIBHSIX, BUBHAYAETHCS 32 METOIUKOIO [5].

o crocyeTrbcs BUTpaT Ha Tpoi3a AisSHKA BJIM, TO BOHU BH3HAYAIOTHCS
BEJIMKOI KIUJIBKICTIO YWHHMKIB. Haili3HauHimie Ha Ii BUTPAaTH BIUIMBAIOTh TaKi
MOKA3HUKH, SK JOBXKHHA JyTd, MBUAKICTH aBTOMOOLNs, BIJHOCHA aBapiiiHICTh Ha
OuigHOI. 3 ypaxXyBaHHSIM 3a3Hauy€HUX UYMHHUKIB OyJ0 OTPHUMAHO 3aJE€XHICTh IS
BHU3HAUEHHS BUTpAT Ha Npoi3a auistHku BJIM:
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ne C,,, — 3MiHHI BUTpaTH aBTOMOOLIS, rpH./KM; l.; — moxuna ayru 1-J, kM; Coem —
MOCTIHI BUTPAaTH aBTOMOOUIA, T'pH./rom; Vij — cepeaHsi MIBUIKICTb aBTOMOOLISA Ha
st 1-J, km/rom; Nj-; — moOoBa IHTEHCHBHICTh PYXY TPaHCHOPTHHUX ITOTOKIB Ha AY3i
I-J Ta |-Mmy mepexpecri, 3 skoro ayra Oepe modatok, aBT./no0Oy; Cyrz — cepenHiit
HapojaHorocnoaapcbkuit 3o6utok Big ogHoro ATII, rp.

Jnsg BuOOpY ONTUMAJIBHOIO MAapUIPYTy pyXy IOXEKHOr0 aBTOMOOLIS 3a
kpurepissmu (1), (2) Ha ocHoBi 3anmexxHocteidt (3), (4) Oyna pospoliieHa imiTariiiiHa
mozenb (puc. 1).
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Pucynox 1 — Cmpykmypna cxema imimauitinoi Mooesi 6udOpy onmumaibHux Mapuipymis pyxy
ROMHCEHCHO20 asmomo0inn 3a kpumepiamu (1), (2)

PosrissHeMo mOCHiZOBHICTh BUKOHAHHSI OIMEpalliii 3ampornoHoBaHoi iMiTalliifHOT
moxeni (puc. 1). Crnouarky B 60k 1 HEoOXimHO BBECTHM BXiJHI JaHi, IO SIBISIOTH
COOOK0 KOOPAMHATH MICIlI BHUKIMKY Ta KOOPIWHATH PO3TAIIYBAHHS TOXKEKHO-



psaTyBanbHOro migposniny. ami B Omomi 2 3 BukopuctanHsMm [IK 3ailicHIOETBCS
BH3HAUEHHS MOXJMBOI KuUIbKOCTI MapuipytiB A. Ile wMoxke BigOyBaTHCcs 13
BUKOPHUCTAHHSM €JIEKTPOHHHUX KapT MICLIEBOCTI Ta KaCKaJHOr0 rpada BapiaHTIB MPOi3Ly
TpaHCIOPTHHX 3ac00iB [1] i3 BHOKpPEMIJIEHHSM TPAaHCIOPTHHUX By3JiB Ta ayr BJIM. B
Omomi 3 BinOyBaeTbCcs BU3HAYCHHS 3HAYEHb T, Ta C JJs1 KOXKHOTO 3 OTPUMaHUX
MapIIpPyTIiB 13 MHOXXHUHHU A4 3a JonoMororo 3ajexHoctei (3), (4). licns mporo y 6ot 4
3MIHCHIOETHCSl BU3HAUCHHS HAWMEHIIIMX 3HAuUCHb rmapaMeTpiB 3a kpurepismu (1), (2) 3
HU3KH oTpuMaHuX y Omomi 3. [lami B Omotti 5 BinOyBaeThcsl BUBENEeHHs Ha kapty BJIM
MapHIpyTy CJiyBaHHS MOXKEKHOTO aBTOMOOUISA 10 MICIsl BUKJIMKY 3 HAWMEHIIMMH
3HAYEHHSMU MapameTpiB 3a kputepismu (1), (2).

Otpumanuii 3a kpurepieM (1) MapuipyT pyxy HOXKEKHOTO aBTOMOOLIS €
ONTUMAJIBHUM Y pa3l CIiyBaHHS 10 MICLS MOKEXK1, OCKUIBKU B I[bOMY BUIIAJKy OJAHHUM
13 BU3HAYaJIbHUM UYUHHHKIB € TPUBAIICTh BUIBHOTO PO3BUTKY IOXKEXKI, 10 HANpsAMY
3QJIOKUTh Bl TPUBAJIOCTI CIIYBaHHS TOXKEXKHUKIB JO MICIS BUKIMKY. SKIIO X
MOXEKHUNH aBTOMOOLIb PyXa€eThCs MO 3aBJAaHHIO HAJaHHS TOCIYr YU 3abe3neyeHHs
nokexHoi Oe3neku ((HyTOOIBPHUN MaTd, KOHIEPT TOINO), TO TYT AOLUIBHO 00paTu
MapuipyT 3a kputepiem (2), 60 B TakoMy BHIMAJKy BHUTpaTH Ha Mpoi3ag OyayTh
HalMEHIIUMU.

B nogansmomy Ha ocHOBI iMiTamiiHoi Moxaem (puc. 1) HEOOXiTHO CTBOPUTH
nporpamy i [1K 13 meToro aBTOMaTH3a1il BU3HAYEHHS ONTHUMAaJIbHUX MApUIPYTIB PyXy
MOXKEKHOIO aBTOMOOUIA 70 Micius BHKIMKY 3a kpurepismu (1), (2). Ile Takox
JI03BOJIUThH 3a3/1aJIerilb OTPUMYBATH OMTHMAJIbHI MAPIIPYTH PYXY B PI3HUX HAMpPSMKax
Ta JI0 KOHKPETHHX OO0’€KTIB, sKI JOLUJIBHO BKa3yBaTH B OINEPATHBHUX ILIaHAX
MOXKEXKOTaCiHHSI.

Takox, y mogaiaplioMy HEOOXITHO pO3pOOJIATH Ta BIOCKOHAIIOBATH 1CHYHOY1
MaTeMaTU4YHI MOJIeJll pyXy MOKEKHOr0 aBTOMOOUISA IIISXOM ypaxyBaHHsS MapaMeTpiB
TPaHCIOPTHUX MOTOKIB Ta O€3MEKH JOPOKHBOTO PYXY.
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